Enterobacteriaceae carrying bla NDM-1 have been found in India, Pakistan, Bangladesh, Singapore, the United States, Canada, Australia, and 13 European countries (3, 4, 5, 6, 8, 10, 13) . The majority of European metallo-␤-lactamase 1 (NDM-1) cases had a history of recent travel and hospital admission in India or Balkan countries (10) . These findings imply the importance of NDM-1 screening in Balkan region countries like Serbia, which are being reported as potential regions of NDM-1 endemicity.
During the routine analyses of carbapenemase-producing Gram-negative bacteria in the Military Medical Academy (MMA; Belgrade, Serbia) in 2010, based on Etest (AB Biodisk, Solna, Sweden) and the combined disk method with imipenem-EDTA, seven Pseudomonas aeruginosa isolates were selected as potential metallo-␤-lactamase (MBL) producers. Pulsed-field gel electrophoresis (PFGE; SpeI macrorestriction) analysis (11) revealed two major genotype groups; thus, representative strains for both genotypes (MMA83 and MMA533) were used in further experiments (Fig. 1 ). MMA83 and MMA533 were isolated from two patients that underwent invasive surgical interventions, with no epidemiological connection determined between them. Patient 1 (carrying MMA83), a 61-year-old Serbian woman, was admitted to the MMA in March 2010 as an emergency case diagnosed with stercoral fistulas and intra-abdominal abscess in the left lumbal retroperitoneal region. During her hospitalization, multiple Gramnegative bacteria were isolated, including NDM-1-producing P. aeruginosa isolated from urine. whether MMA83 and MMA533 were colonizers or the cause of the infection.
Antimicrobial susceptibility tests for MMA83 and MMA533 were done by use of the disk diffusion method on MuellerHinton agar (Bio-Rad Laboratories, Marnes-la-Coquette, France). Susceptibility was determined using breakpoints recommended by the Clinical and Laboratory Standards Institute (2011) (1) . MICs of selected antimicrobials were determined by Etest (AB Biodisk, Solna, Sweden). Both strains were resistant to imipenem and meropenem (Table 1) . Strains were positive for MBL production in the imipenem-EDTA, ceftazidime-EDTA, and cefepime-EDTA combined disk tests and in the MBL Etest. PCRs with primers specific for the bla IMP (5Ј-GAA GGYGTTTATGTTCATAC-3Ј and 5Ј-GTAMGTTTCAAGAG TGATGC-3Ј), bla SPM (5Ј-CTGCTTGGATTCATGGGCGC-3Ј and 5Ј-CCTTTTCCGCGACCTTGATC-3Ј), bla GIM (5Ј-TCGAC ACACCTTGGTCTG-3Ј and 5Ј-AACTTCCAACTTTGCCAT-3Ј) , bla SIM (5Ј-TACAAGGGATTCGGCATCC-3Ј and 5Ј-TAAT GGCCTGTTCCCATG-3Ј), and bla VIM (5Ј-GTTTGGTCGCAT ATCGCAAC-3Ј and 5Ј-AATGCGCAGCACCAGGATAG-3Ј) genes were negative (2, 7). In order to reveal the genetic determinant of MBL production, cosmid gene libraries of MMA83 and MMA533 were constructed with Gigapack III Gold packaging extract (Stratagene, Amsterdam, Netherlands). Total DNA from strains was partially digested with PstI and cloned into the pLAFR3 cosmid (9) . Cosmid libraries were screened for the presence of ␤-lactamases by plating on tetracycline (20 g/ml)-and ampicillin (100 g/ml)-containing plates. Selected cosmids pLAFR83 and pLAFR533 from MMA83 and MMA533, respectively, conferring resistance to beta-lactams, were digested with EcoRI and BamHI. Restriction patterns of the pLAFR83 and pLAFR533 cosmids differed substantially. Plasmid libraries of DNA fragments from these cosmids were generated in pBluescript vector (the gene for resistance to ampicillin was replaced with a neomycin resistance gene from pUC4K) by using EcoRI and BamHI. Constructs pBS83E, pBS83B, pBS533E, and pBS533B carrying determinants for beta-lactam resistance were selected. Sequencing revealed the presence of identical bla NDM-1 genes (100% identity) on 1,059-bp EcoRI fragments in both cosmids. Both nucleotide and amino acid sequences of the bla NDM-1 genes and their corresponding proteins, respectively, from P. aeruginosa MMA83 and MMA533 isolates analyzed in this work shared 100% of identity with the bla NDM-1 genes and their proteins from Klebsiella pneumoniae KP-05-506 and Escherichia coli 271. The presence of NDM-1 was confirmed in other selected P. aeruginosa strains (MMA18, MMA434, MMA90, MMA766, and MMA795) by using primers specific for bla NDM-1 (14) . Referring to the previous data on NDM-1 distribution among bacterial genera (4, 10, 13), we report, for the first time, the presence of NDM-1 in Pseudomonaceae. Also, this is the first report of bla NDM-1 -positive isolates detected in the Balkan region, which were previously suspected as sources of travel-associated NDM-1 infections, along with the Indian subcontinent (10). Moreover, 6 out of 55 travelassociated NDM-1 cases reported in European countries had a link to the Balkan region, presumably to Serbia (including Kosovo), Montenegro, and Bosnia and Herzegovina (10). However, it should be emphasized that patients from these surveillances were not screened for the presence of NDM-1 prior to departure from resident countries; thus, it is difficult to determine whether the Balkan region is the primary source of NDM-1 in those studies. According to our results and indications from previous reports, one could assume that NDM-1 is present in the Balkan region, including Serbia, and maybe in higher frequency than in the rest of Europe, but experimental data supporting this speculation are required.
Both of the NDM-1 cases described in this paper had comorbidity after the patients had undergone invasive procedures, indicating that the severities of illness were similar to those in Enterobacteriaceae-associated NDM-1 infections. Prior to the detection of NDM-1-positive P. aeruginosa strains, none of the patients from our study had travel history with the Indian subcontinent or any European country. Accordingly, either these patients experienced cross-transmission with NDM-1 cases that were travel associated (but not reported) or NDM-1 is an endemic in Serbia or in the entire Balkan region as previously suggested (10) . Since the two NDM-1-positive P. aeruginosa strains analyzed in our study belong to different clonal groups, we can speculate that these strains came from two different sources of infection. Considering that NDM-1 genes in Pseudomonas are identical to those from Enterobacteriaceae, further experiments are required to determine transmissible elements and transfer mechanisms existing in both groups of bacteria. DNA-DNA hybridization revealed that the bla NDM-1 gene probe hybridized to a ϳ55-kb band in MMA83 and MMA533 SpeI macrorestriction (data not shown).
The ability of NDM-1 to spread not only among Enterobacteriaceae but also among other bacterial families, like Pseudomonaceae, implies the possibility for numerous new NDM-1 cases to be detected in the near future. If we look at the chronology of VIM-1 spreading, a rapid emergence of new NDM-1 cases might be expected (12) .
Nucleotide sequence accession numbers. The nucleotide sequences of the bla NDM-1 genes from MMA83 and MMA533 are available in GenBank/EMBL under accession numbers FR820590 and FR820591, respectively. 
